genesis imperfecta [1] . He gave then an excellent survey of the literature of the subject to that date, so that I do not propose to cover the same ground again in detail. A later r6sum. by Viallefont will be found in the Annales d'Oculistique [2] .
Suffice it to say, that osteogenesis imperfecta, otherwise called fragilitas ossium, has been recognized for over a hundred years, and blue sclerotics for nearly as longbut as unconnected conditions. The fact that the two conditions occur in the same families and frequently in the same patients, and that they are inherited abnormalities, was not definitely established till Spurway [31 in 1896, and Eddowes [4] in 1900, contributed papers on the subject to the British Medical Journal. It was not till as late as 1916 that Van der Hoeve and De Kleijn [5] were able to point out that a form of deafness conforming in type to otosclerosis was frequently found in association with the other two conditions. Since 1916 our colleagues on the Continent have generally referred to the triad of symptoms as the Van der Hoeve syndrome. The syndrome is not always complete. The most common of the three symptoms in an affected family is the eye condition, the sclera presenting a porcelainor leaden-blue appearance, which is very striking.
Dr. Julia Bell [6] , after an exhaustive study of pedigrees collected by her and published in the " Treasury of Human Inheritance," 1928, finds "that amongst the adult population of individuals affected with blue sclerotics, approximately 60% of members have the associated liability to fractures, approximately 60% have an associated otosclerosis, and 44% suffer from all three defects." Different figures, of course, appear if children are included, as otosclerosis does not generally develop till about the third decade.
Inheritance follows the " dominant " type. Approximately half of a generation is affected and transmission is generally direct, i.e. an affected parent transmits the abnormality to half of his or her progeny, on the average, and the half who themselves escape do not transmit the condition to their offspring.
There are exceptions, of course. In a few cases like that of Mr. Cleminson's, the heredity cannot be established at all, although the syndrome is complete, while in one of my families two generations were skipped.
There is no such sex-preference as is common in some other inherited disorders, nor is there such a preponderance of females over males as we find in otosclerosis per se.
Of 448 cases collected by Dr. Bell, 200 were in males and 248 in females, and the females seemed to be slightly more liable to transmit the condition. Professor Hogben [7] refers to Dr. Bell's statistics and makes the interesting suggestion that an added environmental factor explains the increased transmission by the female. He points out that the inheritance from affected fathers married to normal mothers works out at .53 -8%, approximately what would be expected on Mendelian lines, while affected mothers married to normial husbands in the series have a percentage of 62 7, a figure distinctly above expectation on the same hypothesis. In the case of transmission from the father heredity alone has to be taken into account, while if the mother is the affected partner the fcetus has, in addition, to contend with nine months of the most intimate environmental influences before birth. To quote Professor Hogben's concluding words. "When the affected parent is the mother, the foetal environment is pathological and the excess of affected offspring represents the influence of a pathological inheritance plus a pathological environment."
The commonly accepted explanation of the syndrome is that we are dealing with an inherited disorder of development of the mesenchyme from which the bones and connective tissues, including the sclerotic coat of the eye, are formed.
The skull frequently presents a shape which some French observers [8 and 9] consider pathognomonic protrusions in the occipital and temporal regions. This change from the normal shape of the skull nmay be secondary and due to flattening of the lower part of the soft bones from sheer weight of the developing brain above. The sella turcica for the same reason is said to be flattened. In at least two of my photographs, however, the sella turcica is not flattened but contracted, as if the pituitary body had not developed.
In view of the fact that quite a large proportion of those affected are undersized, this observation may have some point. Deformities, apart from fractures, are common. These may affect the long bones, the spine, and the sternum. There is frequently undue laxity of the ligaments, sometimes so extreme that the patient is able to be contortionist in his movements. The thyroid and parathyroid glands have been the subject of notice, and colloid degeneration (Ratner [10]), atrophy or defective development, and even absence. have been reported. Strangely enough, one of the most common of all concomitant signs occurs in a tissue which is not mesodermal but ectodermal in origin, i.e. the teeth. Cockayne [11i and Fairbank [121 in this country have drawn attention to this, and references to it occur in the French reports. It may be the temporary teeth which decay and disappear early-as in one of my patients who has now excellent permanent teeth at the age of 15-or it may be the permanent set which is affected, as in the cases of the same patient's father and aunt, who had good temporary teeth but had to have complete dentures fitted very earlv. The condition of the teeth may be due to a secondary calcium deficiency, but Cockayne comes to the conclusion that "in this condition defects of both the mesoderm and ectoderm appear to be determined by a single dominant gene." It was inevitable that syphilis should be discussed as an tetiological factor, but everyone is agreed that it has no bearing on the matter. In 1911, J. D. Rolleston [131 reported the case of a child with blue sclerotics and fragilitas ossium who exhibited also the stigmata of congenital syphilis. Although he was careful to point out that the mother, as well as her mother and sister, had blue sclerotics and that the mother admitted having acquired syphilis the year before the child's birth, the report of the case seems to have been misconstrued by some later writers as an attempt to prove an aAiological connexion.
The deafness, which is our particular concern in these cases, is as Van der Hoeve and De Kleijn, in their original communication, pointed out-of the otosclerotic type. Within a few years of 1916 the clinical resemblance had been further established by several otologists who had had opportunities of examining cases, among others by J. S. Fraser and Sydney Scott in this country. The onset, generally well after childhood, is gradual and progressive; tinnitus is usually a marked feature; bone conduction is increased; paracusis is frequently present; on catheterization there is, as a rule, free entry of air into the Eustachian tube, and no appreciable improvement in the hearing results. Clinically the condition is therefore indistinguishable from what we have long called otosclerosis. The resemblance is also very considerable in the pathological appearances.
Mr. Cleminson, in his paper, quoted Ruttin of Vienna and Nager of Zurich as having examined the temporal bones of patients who in life had shown the completetriad, and he was able to include in his demonstration slides lent him by Professor Nager. I hope he will be able to elucidate the subject still further to-day, and that Professor Nager himself will honour us with his views. I shall leave it to them to say how far the resemblance is sustained.
The case for complete similarity breaks down somewhat when we come to consider the type of inheritance. As has been already stated, on the authority of Cockayne, and as can be readily seen on studying the large number of pedigrees reproduced in Dr. Bell's brochure, the inheritance factor in the syndrome appears to be a dominant gene. In. otosclerosis per se, however, we see, from the charts recorded in the late Dr. Albert Gray's book, that the determining factor is sometimes dominant, sometimes recessive. Gray himself preferred the view that the condition is a " variation," using the term in its biological sense. He held that the restriction of the pathological changes to the cochlea is due to the fact that this structure is of much more recent origin than the vestibular apparatus and hence more liable to variation. Had there been the same degree of similarity in the mode of transmission as in the clinical and pathological signs of the two groups, it might have been argued that the unmistakable and practically constant hereditary element in the syndrome lent support to the idea that otosclerosis per se is also always inherited, however defective the family history may be. This matter must still be left in uncertainty.
One or two questions present themselves in considering these cases: Is there any hope at all of prevention or alleviation ? and is this a more pertinent question for us as otologists than for the other branches of the profession who may be dealing with the syndrome from its other aspects ?
The eye condition is present at birth and is no disability. The bone condition is also present from birth, the incidence of fractures depending partly on the care taken to avoid them, and partly on the degree of the defect.
The deafness, however, comes on late, generally in the third decade. Can anything be done to prevent its onset? Granted an undoubted primary inheritance factor, may this operate by leading up to some secondary metabolic defect which might be circumvented in time to prevent the onset of deafness ?
Several studies [14] have been undertaken to determine the mineral metabolism and the calcium and phosphorus content of the blood in cases showing the syndrome. Nothing of value has so far accrued, but it would seem that this approach by the biochemist and the physiologist is our only hope. Dr. Gray records several cases in which otosclerosis was diminished, or its advance retarded, by strict attention to general health principles and the treatment of such conditions as ansemia, and we should follow the same rules in dealing with cases of the syndrome. Some otologists on the Continent profess to have had benefit from strontium and arsenic. Viallefont suggests surgical or X-ray treatment of the thyroid aind parathyroid glands but does not state that it has been carried out.
Then there is the question whether such a hereditary condition tends to spend itself and disappear from a family tree. As far as the otosclerosis element of the triad is concerned we have as yet no material from which to provide an answer. We do not know whether the deafness appearing in one generation is of a more severe or a less severe degree than in the previous.
The scleroties vary in depth of coloration in different cases but it has not been remarked by any reporters that there is a tendency for the eyes to be less blue in later generations of 'the same family. The bone condition in the W. family (p. 37) seems to have shown progressive improvement in three generations, but in the A. family (p. 39) the very opposite is true. What is most likely to have an influence on the disappearance of the condition is the spread of the knowledge of eugenics.
Affected persons will now as a rule understand the implications of their inheritance. Some will refrain on that account from marriage, others marrying will refrain from having children. Dr. Gray discussed very ably and sympathetically in both his books " Diseases of the Ear " [15] and " Otosclerosis " [16] the question whether and when we should feel called upon to advise patients with otosclerosis on the subject of marriage and child-bearing. It would probably be a fair paraphrase of his views to say that it is only seldom we can justifiably advise against either-that otosclerosis is not inconsistent with a happy and useful life, that transmission of the condition is by no means certain, and that the satisfaction of the natural instinct of parenthood should not be lightly denied. He advises however that the position should always be explained and the parties left to make their own decision. It is very different, however, with the cases we are considering to-day. In addition to the otosclerosis we have a bone condition which may be very serious indeed, and of which the probable degree of seriousness cannot be measured by what has already been manifest in the family. If we turn again to the A. family we see that four brothers out of a family of eight are affected to what one might call only an interesting degree. They have blue sclerotics and although they have all had fractures they scout the idea that these represent more than the normal wear and tear of their employment. Yet two of them have produced children so deformed that their education has proved impossible. They have not even been able to be admitted to the cripple school the pupils of which are conveyed to and from their homes by the Education Authority. No teacher could be saddled with the responsibility of dealing with such fragile children.
It is obvious that the giving of advice about marriage and child-bearing to affected members of such families is a much more grave responsibility than in the case of otosclerosis alone. BIBLIOGRAPHY 1 CLEMINSON, F. J., Proc. Roy. Soc. Med., 1927, 20, 471 (Sect. Otol., 13 Lip-reading well developed so that all the numbers were distinguished easily at 18 ft., when patient was allowed to see examiner's face. This acquisition of lip-reading suggests a deafness of more than six months' duration, as does also a certain degree of paracusis. She has noticed that she can converse in a car better than her father-who is not deaf-can do.
Inflation of Eustachian tubes: Good entry of air; no improvement in hearing. Tonsils have been removed; nasopharynx is clear. The nose shows only a slight septal spur without any obstruction of consequence. Transillumination: Sinuses and pupils show normal degree of light.
Eyes.-The sclerotics are of the typical porcelain-blue colour. Dr. Matheson Mackay kindly saw the patient and reported that there was no refraction error, and that the fundi were normal. There was some visible pulsation of the veins of the optic discs, but he looked upon this as physiological. The fields of vision were normal.
Bones.-Patient has had three fractures and one fracture-sprain. Teeth.-Perhaps unusually translucent but otherwise in excellent order. The temporary teeth however are said to have been " atrocious," decaying very early.
Ligaments.-Some undue laxity in the joints. This can be seen in the fingers.
Skull.-Shape of head not unusual, but lateral skiagram shows the sella turcica to be very small.
Family history.-Patient is an only child. Father has blue sclerotics and has had at least thirteen fractures. Father's sister has deafness as well as the eye and bone conditions. She has not been available for examination. Father's father had blue sclerotics, and was fractured so frequently that he was known among his friends as the " China-man " (Cp. Fr. homme de verre). He died of a fractured skull, having slipped on the pavement. No deafness. Father's father's brothers: One had blue sclerotics and fractures, but no deafness; another was normal, as also was a sister. (2) A. M. L., aged 47, female. Deafness and tinnitus sixteen years. Paracusis well marked-patient places her teeth on the wireless apparatus to hear the music more distinctly. Right Ligaments.-Patient says that her joints feel slack-especially the ankles and jaw.
Skull.-No obvious deformity. Family history.-Patient is one of a family of six. One brother (Case 3) has the complete syndrome. One sister, aged 41, has blue sclerotics and has had seven fractures. No deafness. Two sisters and one brother are normal. Patient's mother had blue sclerotics and four fractures but was not deaf. Mother's sister was deaf, but otherwise normal. Mother's father was deaf but otherwise normal as far as known. Patient's younger sister, aged 41-who is not deaf but has blue sclerotics and the bone condition-has been seen, and is the only person examined who has shown anything unusual on transillumination. All the sinuses are extraordinarily bright. The pupils are very bright and there is even some translucency of the sclera on both sides. Eyes.-Arcus senilis in lower half of cornea on each side. Tint of sclerotics typical.
Bones.-Aged 12, tore off bony insertion of left triceps. Triceps now useless; aged 18, right Colles' fracture; aged 21, transverse fracture of right tibia and fibula (while mounting tram).
Transillumination.-Both antra slightly dim, left more than right. Teeth.-Well cared for, yet fourteen are missing. Nails.-Show many white marks, as though nail-beds suffer injury readily. C .faamiy + S.F2 aet.6mos.
The baby of this family recently attended the casualty department of the Victoria Children's Hospital, Hull, on account of her second fracture of the femur. The mother is aged 30, only 4 ft. in height, deformed, especially below the knees. Her eyes are a little less deeply blue than her baby's. She has had fractures of both femurs and both tibimn several times and has had screws inserted twice. She is pigeon-chested and walks with a waddling gait. She has two sisters, one older and one younger than herself, and both are said to be normal, well-built women. Tinnitus began before her pregnancy but she was not conscious of being deaf till the baby was born. This case is a good illustration of the smallness of stature and the deformity which occasionally characterizes the syndrome, also of the fact that in some of the affected families the liability to fracture seems to be mainly confined to one particular bone.
H. family
{S.F.4aet-4,yrs
The male child, aged 4, is at present attending the casualty department of Hull Royal Infirmary. He has already had four fractures and the sclerotics are a very deep blue. His great-grandmother had blue sclerotics and died after fracture of the thigh. She had a family of four daughters and three sons of whom only one son inherited the peculiarity. The little patient's grandmother was normal, as were also her two sons of whom one is the patient's father. In the direct succession the abnormality has thus skipped two generations although, taking the family tree as a whole, there is a gap of only one generation. Skipping a generation is not very common in the syndrome. We do not know yet of course whether otosclerosis is destined to appear in this case.
A.fam i Iy
In this pedigree a father who had blue sclerotics and fractures, but of whose parents nothing is known except that they were cousins, had by a normal wife three daughters and five sons. Four of the sons have blue sclerotics and liability to fractures and one of them, at the age of 42, is hard of hearing. The deafness, however, does not conform to the otosclerosis type-there is no tinnitus and the tuning-fork tests indicate a nerve deafness. This man is the father of three children, of whom one, a girl aged 5, has blue sclerotics and is so deformed that she cannot leave the recumbent position. She has already had twenty fractures. Her X-ray photographs will be shown. Another brother who is not deaf but has the blue sclerotics and fractures, which latter, however, he claims to be merely incidental to his work, has four children, all girls, of whom two aged 9 and 11 have blue sclerotics and are so fragile that they have not been able to go to school. They have to be wheeled about. One of them is a twin and her twin sister is normal. I am indebted to Dr. J. Morrison, senior school medical officer, for help in tracing this family. It will be interesting to note later whether these three children, so much worse than their fathers as regards the bone condition, develop otosclerosis.
Discussion.-Professor NAGER (Ziirich) said that with regard to the similarity of the ear alterations in deaf people with fragilitas ossium, other authors and himself had examined cases in which the ear condition was undoubtedly otosclerosis, but the bone condition, which led to fragilitas ossium, was something quite different, because there was a defective function of osteoblasts. Thus two different bone diseases, the causes of which were not yet known, might be present in the same patient. He had examined temporal bones in children with fragilitas ossium, without otosclerosis, and had found the well-known anomnalies of osteopsathyrosis.
Dr. Ritchie Rodger had pointed out that heredity was an important factor in otosclerosis, but the laws of heredity were not certain. He (Professor Nager) thought that there might be different causes for otoselerosis. There might be endocrine factors-because otosclerosis usually began at puberty. The symptoms, however, arose only when the stapedio-vestibular joint was affected. Therefore the disease might be present without any clinical symptoms.
It had been pointed out by the late Dr. A. A. Gray and others that affections of the blood-vessels might play a role in this disease. Therefore the treatment with thyroxine had been suggested, but it was still too early to decide as to the effect of this treatment.
All bone diseases in the temporal bone offered a special interest in regard to otoselerosis, the latter having some similarity with osteitis fibrosa. As osteitis fibrosa could be produced experimentally there might be possibilities of treatment even for otoselerosis.
Mlr. F. J. CLEMINSON showed on the epidiascope a coloured drawing of a slide which Professor Nager had sent bim ten years ago from a case which showed the triple syndrome, and which appeared at that time to illustrate the paper to which Dr. Ritchie Rodger had alluded. The section showed a very wide distribution of the bony changes throughout the whole labyrinth. They were found even at the apex of the cochlea and in the region of the semicircular canals, as well as in and round the footplate of the stapes. The late Dr. Albert Gray had told him (the speaker) that for this reason, in the main, he did not regard the temporal bone changes in these blue-sclerotic cases as being of a true otoselerotic character, but classed them with what might be seen in such conditions as Paget's disease. Dr. Gray believed that in true otoselerosis the changes began round the margin of the fenestra ovalis, and were for a long time confined to this region.
DISCUSSION ON DISTURBANCES OF FUNCTION OF THE EAR FOLLOWING INJURY
Dr. G. Kelemen (Budapest): Injuries affecting the ear may be divided into two groups-one in which the petrous bone shares in a general damage of the other parts of the skull, the other in which injury is limited to a disturbance of the sense of hearing or equilibrium. During the Great War, cases in the former group were frequent, while in peace-time cases in the latter group are more prevalent. These latter cases are of peculiar interest to us since, whilst much attention has been always paid to fractures of the skull due to accident, it is only during the last few years that special disturbances of hearing and equilibrium have been studied in factories and similar institutions where both senses are in danger. The consequences of these two kinds of disturbance may be divided again into two large groups, one in which secondary inflammation becomes the important factor and the other in which the injury of the terminal nerve-organ is not complicated by inflammation or at least where the associated suppuration is not the most important factor. It remains for us to discuss whether cases of suppuration and nerve degeneration following trauma, demand any different consideration from that of similar cases in which no trauma has occurred. Yet again, injuries of the ear and their consequences can be classified either according to their localization or as regards their symptoms.
